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Precision Control of Mobile Robot in Wall-following Behavior Based on Fuzzy Logic

YUAN Yulong* LI Jun
(School of Automation,Chongqing University , Chongqing 400044 )

Abstract; In view of nonlinearity exist in mobile robot, as well as the uncertainty of environmental noise,a fuzzy controller based on infrared
sensors is designed. In addition, the infrared sensors are calibrated with the method of polynomial fitting in the experimental environment and
the calibration models are concluded. As a result, it improves the precision of wall-following navigation of the mobile robot in the indoor envi-

ronment. Experiments on KHEPERA II mobile robot show that the performance of the mobile robot calibrated in the wall-following navigation
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is more stable and robust,as well as more efficient than the mobile robot uncalibrated.
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Figure 1 The schematic diagram of fuzzy controller

www. globesci. com



2013 4E 12 f

4 RBEMED LA

B3 ItENEAR

SL = (S, +S,)/2
SF = (S, +S,)/2 (1)
SR = (S, +S,)/2

AN 1 B RO ] e B A A1 e B R AL, K
HEA s w7 . ARG HERAL S ML R B Y, 255 N L
LI Y if-then RO PE 31530 Y AT AR &0 T X6 107 B i
B S Fa, 2 i WAL e, R i i 08 5 R R I
S BRI EE
2.2 R

RO 2 B B0 iy A 2200 SR s R 0K FLA 4 0 SRR
JES 0 B 1 AREORIAL d A R 38 P 3 0 s eR O s i
SeJE R A SR R B BRI SR pR RS TE SRR R L S
7S pR RS o TEAS SR BRI 4 i 4 1) i A R TR
TS R, i AR R T = SR R i TR R e A
TR vF 5 728 TS HOA 385 i £ A 1, TR, SRy 1R
ORI S 2% B2, RO 42 il &% 1) g A2 & SLSF (SR 73
BRI, 1, T = AN 5 AR ORI, P 5 (0 i ) 7 i
LMS RMS 73 Jil F § ¢ B0 18 IR MR T H AR ok R
N o PR ] A A 5 e A e ) S RS R AN ] 2
Fi7R
2.3 MR 5EIRERET

R B ASOR P ) RS 2y, 2l i N T2
JIHY if-then MU , HHEPHAT 5y A B 4 R H R R AR
SO R AL 18 SRR, Ik 1 TR . X TR — A
I, HERBE A |

If A is true, AND B is true, AND C is true Then D
b, FHAND SEE IR R 5% 1R, 24 BT A A5 PR 1, DU
ARSI D, AND 7E507 58 SC B m] LU UM HE &
Ok SRR , o ZEL A 1) HE ARG T AR U0 g SR Jeg ) T A =X
(2)KF:

g, = min{p, ,py,py i (2)
Horb, g 25 b R SRR B e, py 25 @ D
AXF T b NSRBI, k= 1,2,-+,185;i =1,2,3,

. i & S
0.8
sy 06
[QHE
= 04
0.2
0
1 1 1 1 1
0 200 400 600 800 1000
VLN

(a) FNASRECAEM . BIJ5 S A7) i 2

xR R

Table 1 The rules of fuzzy controller
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Figure 2 The membership functions of fuzzy controller
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Table 2 Polynomial coefficients of calibration model
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Figure 4 Experimental result of fuzzy controller
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Figure 5 The calibrated curve of infrared sensors
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Figure 6 Trajectory of mobile robot
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